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DETAILED ACTION 



Response to Amendment 

Applicant's Amendment filed Oct. 25, 2005 has been received and entered. Claims 9 and 
19-20 are cancelled per the Amendment. Therefore, claims 1, 3, 7-8, 10-1 1 and 13-18 are 
pending in the current application. 



Claim Rejections - 35 USC § 103 
Claims 1, 3, 8, 10-11 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ha et al. (US 2002/0063824) in view of Fujimori et al. (US 2003/0063244). 

With respect to claims 1 and 17 (Amended) : Ha et al. disclose in Figures 4 and 5 a liquid 
crystal display device comprising: 

a liquid crystal element comprising: 

a front substrate which is arranged at a front side of the liquid crystal element, 
which corresponds to a viewing screen side of the display device (Paragraph 0005); 

a back substrate (element 210) which is arranged at a back side of the front 
substrate so as to be opposed to the front substrate; 

at least one first electrode which is formed on an internal surface of the back 
substrate (Paragraph 0005); 

at least one thin film transistor (elements 251, 221, 252 combined) which is 
arranged on the internal surface of the back substrate and driven by a drive signal; 
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at least one second electrode (element 270) which is arranged on the internal 
surface of the back substrate so as to be opposed to the at least one first electrode, and 
which is connected to the thin film transistor (through element 261), thereby forming at 
least one pixel in a region that does not overlap with a region where the thin film 
transistor is formed (as shown in Figure 4) and that is included in an area where the at 
least one first electrode and the at least one second electrode are opposed to each other; 

a liquid crystal layer which is sandwiched between the front substrate and the 
back substrate (Paragraph 0005); 

at least one reflective film (element 290) which is provided at a side of the back 
substrate with respect to the liquid crystal layer so as to correspond to a part of the region 
in which the at least one pixel is formed that does not overlap with the region where the 
thin film transistor is formed (as shown in Figure 4), such that a reflective portion for 
reflecting incident light and a transmissive portion (element 291), in a region other than 
the reflective portion, for transmitting incident light are formed in the at least one pixel; 

a color filter which is provided on the internal surface of the front substrate so as 
to correspond to the at least one pixel (Paragraph 0005); 

a front polarizing plate and a back polarizing plate which are arranged at the front 
side and a back side of the liquid crystal element, respectively (Paragraph 0012); and 

a backlight which is arranged at a back of the back polarizing plate (Paragraph 

0006). 

Ha et al. fail to disclose that an opening is formed by removing the color filter at a 
position such that the opening corresponds to a part of the reflective portion, and that a liquid 
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crystal layer thickness adjusting layer is provided in at least a region corresponding to the 
reflective portion between the front substrate and the back substrate, in order to set a thickness of 
the liquid crystal layer in the reflective portion to be thinner than a thickness of the liquid crystal 
layer in the transmissive portion. 

However, Fujimori et al. disclose in Figure 16 a liquid crystal display device comprising 
a color filter (element 42) at a position such that the opening (element 42') corresponds to a part 
of the reflective portion, and that a liquid crystal layer thickness adjusting layer (elements 44al ' 
and 44a2\ having diffusion properties) is provided in at least a region corresponding to the 
reflective portion between the front substrate and the back substrate, in order to set a thickness of 
the liquid crystal layer (element 50) in the reflective portion to be thinner than a thickness of the 
liquid crystal layer in the transmissive portion. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by Ha et al. wherein the 
color filter comprises of openings corresponding to the reflective region in which a thickness 
adjusting layer is provided on the color filter corresponding to the openings such that the 
thickness of the liquid crystal layer at the reflective region is thinner than a thickness of the 
liquid crystal layer in the transmissive region as taught by Fujimori et al., since Fujimori et al. 
teach that the scattering of the light at the reflection portion can be enhanced (Paragraph 0146). 

As to claims 3 (Amended) : Fujimori et al. further disclose in Figure 16 that a thickness 
of the liquid crystal layer thickness adjusting layer (elements 44al' and 44a2') is set such that a 
thickness of the color filter (element 42) in the reflective portion is equal to a thickness of the 
color filter in the transmissive portion. 
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As to claim 8 : Fujimori et al. further disclose in Paragraph 0146 that the liquid crystal 
layer thickness adjusting layer comprises a transparent insulation film. 

As to claim 10 : Fujimori et al. further disclose in Figure 16 that the liquid crystal layer 
thickness adjusting layer (elements 44al ' and 44a2') fills the hole (element 42') formed in the 
color filter (element 42). 

As to claim 1 1 : Fujimori et al. further disclose in Figure 16 that the liquid crystal layer 
thickness adjusting layer (elements 44a 1 ' and 44a2') fills the hole (element 42') formed in the 
color filter (element 42) and covers the color filter. 

As to claim 18 (Amended) : Fujimori et al. further disclose in Figure 16 that a thickness 
of the liquid crystal layer thickness adjusting layer (elements 44al ' and 44a2') is set such that a 
thickness of the color filter (element 42) in the reflective portion is equal to a thickness of the 
color filter in the transmissive portion and that the liquid crystal layer thickness adjusting layer 
(elements 44al ' and 44a2') fills the hole (element 42') formed in the color filter (element 42) 
and covers the color filter. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ha et al. (US 
2002/0063824) and Fujimori et al. (US 2003/0063244) in view of Baek (US 2002/0041351). 

Ha et al. and Fujimori et al. disclose all of the limitations set forth in claim 1, but fail to 
specifically disclose that the liquid crystal element comprises a homogeneous liquid crystal 
layer. 

However, Baek discloses in the Abstract a transflective liquid crystal display device 
including a homogeneous liquid crystal in which liquid crystal molecules are oriented 
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substantially in parallel with surfaces of a pair of substrate without being twisted between the 
substrates in a non electric field state where no electric field is applied. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by Ha et al. and 
Fujimori et al. wherein the liquid crystal layer is of a homogeneous liquid crystal as taught by 
Baek, since Baek teaches that by having homogeneous liquid crystal allows the display to exhibit 
an optical retardation when the voltage is applied so that a high contrast ratio can be achieved 
(Abstract). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ha et al. (US 
2002/0063824) and Fujimori et al. (US 2003/0063244) in view of Ha (US 2003/0160914). 

Ha et al. and Fujimori et al. disclose all of the limitations set forth in claim 1, but fail to 
disclose that the reflective layer comprises a reflective surface on which depressions and 
protrusions are formed. 

However, Ha discloses in Figure 4 a liquid crystal display device comprising a reflective 
layer (element 19b), which comprises a reflective surface on which depressions and protrusions 
are formed. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by Ha et al. and 
Fujimori et al. wherein the reflective layer comprises a reflective surface on which depressions 
and protrusions are formed as taught by Ha, since Ha teaches that the uneven reflective surface 
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results in minimized specular reflection and improves diffusion of incident light (Paragraph 
0025). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ha et al. (US 
2002/0063824) and Fujimori et al. (US 2003/0063244) in view of Ozawa et al. (US 
2004/0004681). 

Ha et al. and Fujimori et al. disclose all of the limitations set forth in claim 1, but fail to 
specifically disclose that the liquid crystal layer in the reflective portion exhibits a retardation of 
l/ 4 wavelength and the transmissive portion exhibits a retardation of V2 wavelength to a light 
transmitted through in the non electric field state. 

However, Ozawa et al. disclose in the Abstract a transflective liquid crystal display 
device wherein in transmissive display regions and the reflective display regions are set to a 14 
wavelength and a V* wavelength respectively, with no voltage applied. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by Ha et al. and 
Fujimori et al. wherein the liquid crystal layer in the reflective portion exhibits a retardation of V4 
wavelength and the transmissive portion exhibits a retardation of Yz wavelength to a light 
transmitted through in the non electric field state as taught by Ozawa et al., since Ozawa et al. 
teach that with such configuration of the liquid crystal layer an improved display brightness in 
the transmission mode and an excellent visibility can be achieved (Abstract). 
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Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ha et al. (US 
2002/0063824), Fujimori et al. (US 2003/0063244) and Ozawa et al. (US 2004/0004681) in view 
ofBaek (US 2002/0041351). 

Ha et al., Fujimori et al. and Ozawa et al. disclose all of the limitations set forth in claim 
14 and Ha et al. further discloses in Paragraph 0012 that the liquid crystal display device further 
comprising: a front retardation plate and a back retardation plate arranged between the polarizing 
plates and the liquid crystal layer. 

Ha et al., Fujimori et al. and Ozawa et al. fail to specifically disclose that the slow axes of 
the retardation plates are orthogonal to each other and that the transmission axes of the polarizing 
plates are orthogonal to each other. 

However, Baek discloses in Figure 6 a transflective display device comprising of lower 
and upper retardation plates (elements 142 and 145) and lower and upper polarizing plates 
(elements 152 and 155), wherein the slow axes of the retardation plates are perpendicular to each 
other and the transmission axes of the polarizing plates are perpendicular to each other 
(Paragraph 0081) so as to offset the optical retardation of the liquid crystal layer. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by Ha et al., Fujimori et 
al. and Ozawa et al. wherein the slow axes of the retardation plates are orthogonal to each other 
and that the transmission axes of the polarizing plates are orthogonal to each other as taught by 
Baek, since Baek teaches that such configuration of the polarizing plates and the retardation 
plates help to prevent light leakage when displaying the dark state of the LCD device (Paragraph 
0081). 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ha et al. (US 
2002/0063824), Fujimori et al. (US 2003/0063244), Ozawa et al. (US 2004/0004681) and Baek 
(US 2002/0041351) in view of Iijima (US 2002/0154257). 

Ha et al., Fujimori et al., Ozawa et al. and Baek disclose all of the limitations set forth in 
claim 15, but fail to disclose that a scattering reflective plate is arranged between the front 
polarizing plate and the liquid crystal layer. 

However, Iijima discloses in Figure 18 a scattering reflective plate (element 16) arranged 
between the front polarizing plate (element 13) and the liquid crystal layer (element 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct a liquid crystal display device as taught by Ha et al., Fujimori et 
al., Ozawa et al. and Baek wherein a scattering reflective plate is arranged between the front 
polarizing plate and the liquid crystal layer as taught by Iijima, so that the image light of the 
display is uniformly scattered towards the viewer. 

Response to Arguments 

Applicant's arguments with respect to all claims have been considered but are moot in 
view of the new ground(s) of rejection. 

Regarding claims 17 and 18 not being addressed in the previous Office Action, claims 17 
and 18 were left out due to typographical error. Claim 17 contained the same limitations as 
claim 3 and claim 1 8 contained the same limitations as claim 1 1 , therefore were to also be 
rejected with the references as applied to claims 3 and 1 1 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wen-Ying P. Chen whose telephone number is (571)272-8444. 
The examiner can normally be reached on 8:00-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H. Kim can be reached on (571)272-2293. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Wen-Ying P Chen 

Examiner 

Art Unit 2871 

WPC 
12/15/05 



